Mesenteric infarction and other acute ischaemic intestinal diseases are still a challenging diagnostic problem. Based on animal experiments, intestinal fatty acid binding protein (I-FABP), which is uniquely localised to the bowel, has recently been proposed as a new serum marker for intestinal ischaemia. This paper reports on two cases with acute intestinal ischaemic diseases, and the measurement of serum I-FABP by western blot analysis. The concentrations of ordinary serum markers were normal and the bowel necrosis was not diagnosed until surgical exploration. Immunochemical analysis showed that the I-FABP concentrations in the patients' serum samples were high at the time of admission, and that I-FABP was undetectable in the samples obtained after bowel resection and in healthy control subjects. This paper suggests that I-FABP is released into the circulation in the acute phase of intestinal ischaemia and that I-FABP can be used in establishing the diagnosis of ischaemic intestinal diseases. (Gut 1995; 36: 788-791) 
important diseases in abdominal emergencies, in many cases requiring surgical intervention. 1 2 These diseases are difficult to diagnose precisely, mostly because no clinical signs or laboratory tests are of specific diagnostic value, resulting in high morbidity and mortality. Although a reliable marker for intestinal ischaemia has been required, there is no biochemical marker available to date. Recently, a series of studies on rodent experimental models strongly suggested that intestinal fatty acid binding protein (I-FABP), which exhibits specific localisation to the epithelium of the small bowel,3 is a promising serum marker for intestinal ischaemic injury. -6 In the clinical setting, however, it remains uncertain whether I-FABP is released into the circulation at the time of intestinal ischaemia, or whether the released I-FABP in the serum is detectable or not. To consider these questions, we have analysed the serum samples of two patients with ischaemic diseases of the small intestine using a specific antiserum against human I-FABP. We present the case histories and the promising data obtained with this useful tool for the diagnosis of acute intestinal ischaemia.
Methods

CLINICAL SAMPLES
Pre and postoperative blood samples were obtained from two patients with acute intestinal ischaemic disorders, confirmed by laparotomy, and analysed retrospectively. Peripheral venous blood was taken, and the serum was frozen at -20°C until analysis. Control serum samples were collected from healthy volunteers. HUMAN At the time of admission, the abdomen showed no objective signs and there were no abnormal findings in the x ray films of the abdomen. Total blood cell count showed mild leucocytosis, however, the results of other laboratory tests were normal, excluding serum lactate dehydrogenase activity (Table) .
As electrocardiography showed ST-T wave abnormalities, she was admitted to hospital with the tentative diagnosis of ischaemic heart disease. Next morning, however, her vital signs rapidly worsened with peritoneal signs, and surgical exploration was performed.
Laparotomy showed that transmural necrosis was complete in the jejunum, ileum, and ascending colon. Pulsation of the superior mesenteric artery had ceased at its origin. An operative diagnosis of intestinal infarction resulting from superior mesenteric artery occlusion was made. The patient was not considered to be suitable for extensive bowel resection and died the next day.
Case 2 A 57 year old man presented at hospital in the evening, complaining of abdominal pain. He had received subtotal gastrectomy with gastrojejunostomy for gastric cancer two months before. He was prescribed analgesics and went home, but the pain increased gradually, followed by vomiting. He was admitted to the hospital the next morning with the diagnosis of bowel obstruction resulting from postoperative adhesion. The Table gives the results of the initial laboratory investigations. Blood gas analysis showed metabolic acidosis: pH, 7.39; plasma bicarbonate concentration, 14-2 mmolI1; base excess, -8X0 mmoUl.
The patient presented with severe dehydration and parenteral fluid therapy was started. His complaint worsened, however, and so he had an emergency operation at midnight. Laparotomy showed volvulus of the small bowel, resulting from rotation about the mesentery adhered to the jejunal efferent loop. About 150 cm of the small intestine was necrotised transmurally, and thus excised.
Postoperatively, the patient developed multiple organ failure, which eventually led to death on the 36th postoperative day. 
Results
The method of immunochemical analysis used was specific for human I-FABP and sensitive to concentrations more than 0.4 ,ug/ml (Figs 1  and 2 ). On analysis of the serum samples from eight healthy volunteers (aged 25-59 years; five men), I-FABP was proved to be undetectable (Fig 1; lanes 5 and 6) .
Western blot analysis exhibited I-FABP in two samples of the patient with superior mesenteric artery obstruction (Fig 1; lanes 7  and 8) . The serum I-FABP showed a high value (about 0.6 ,ug/ml), at the time of admission or three hours after the onset (Fig 1;  lane 7) . It was also positive on the next day, just before operation, with a comparatively low value below 0.4 ,ug/ml (Fig 1; lane 8) .
Serum obtained from the patient with bowel volvulus (case 2) was analysed throughout the pre and postoperative periods. The concentrations of I-FABP in the serum samples were estimated to be between 0.4 and 0.8 ,ug/ml at the time of admission and just before laparotomy while they became negligible three days after the bowel resection (Fig 2; 5 with rodent intestinal ischaemic models showed that I-FABP escaped from the ischaemic bowel into the circulation, and that the value of serum I-FABP increased dramatically even in the reversible phase of ischaemia. Little is known, however, about the distribution of I-FABP in the human intestine. There has been no reports that I-FABP is released into the circulation in humans. It remains uncertain whether or not serum I-FABP is detectable in the clinical setting of intestinal ischaemia. We have attempted to measure the I-FABP concentrations in the serum samples from two patients with ischaemic bowel diseases caused by different aetiologies (one with superior mesenteric artery occlusion and the other with intestinal volvulus). A specific antiserum against human I-FABP was required for the immunochemical analysis because of the lower immunoreactivity of the anti-rat I-FABP antibody.
I-FABP was not detected in serum from all eight normal volunteers on western blot analysis with the specific antiserum against human I-FABP, while it was detected in the serum of both patients. In case 2, the positive signal of I-FABP on immunoblotting disappeared after resecting of the necrotised intestine. These findings strongly suggested that necrosis ofthe small bowel gives rise to the release of I-FABP into the circulation. The concentrations of serum I-FABP before the operation were estimated to be 0.2-0.6 ,ug/ml in case 1 and to be around 0 5 ,ug/ml in case 2. These results are compatible with the previous data obtained in animal experiments (04-0 5 pug/ml in superior mesenteric artery occlusion4 and 0.25 ,ug/ml in segmental ischaemia of the jejunum5).
In case 1, it is noteworthy that I-FABP appeared in the serum and was present at a high concentration at the time of admission, when she had only severe epigastric pain of three hour duration -that is, no objective abnormality pointing to an abdominal emergency. On the other hand, aspartate aminotransferase, alkaline phosphatase, and creatine phosphokinase showed normal values, as well as aspartate aminotransferase, alkaline phosphatase, and lactate dehydrogenase, in case 2, showing that I-FABP is superior to other bowel ischaemic markers so far proposed.
We used an immunochemical technique for detection of serum I-FABP and found that seven hours were needed to complete the analysis. This is too long when dealing with the ischaemic bowel. Both patients presented here, however, had surgical exploration more than 24 hours after their admission, and unfortunately, they both died. Delayed excision of the necrotised bowel can cause sepsis, and occasionally leads to multiple organ failure. It has been reported that the longer the preoperative time is, the worse the postoperative outcome with regard to mortality.24 Therefore, to improve the survival rate, this method of immunochemical analysis might be of practical value.
To bridge the gap between experimental studies and clinical application, we have analysed patients with acute bowel ischaemia.
These two cases are insufficient to prove the general validity of I-FABP as a bowel ischaemic marker, and some questions remain to be answered. What extent of bowel insult is necessary for detection? Does the escape of I-FABP from the injured bowel occur in other intestinal disorders, such as acute bacterial 1 2 3 4 enterocolitis and prolonged simple obstruction of the intestine? Future studies are needed on a large scale in a variety of bowel disorders to consider these questions. The case reports presented here, however, provide two direct pieces of evidence that (a) I-FABP is released into the circulation in acute intestinal ischaemic disease, and (b) the serum I-FABP released can be detected on immunochemical analysis. For the purpose of practical use, the development of an enzyme linked immunosorbent assay for serum I-FABP in humans is now in progress.
